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~ '~- ]  Myocardial  Viability Imaging Using Sestamibi 
Scintigrephy and F-18 Fluoro-Deoxyglucoss (FOG) 
Positron Emission Tomography Identifies Patients 
With Greatest Benefit From Coronary 
Revascularization 
JOrgen veto Da~hl, Carsten AItehoefer, Petra BQchin, Gemot Schulz, E. 
RQdiger Schwarz, Florence H. Sheehan, Udaldch BQII, Peter Hanreth. Univ. 
of Aachen, Germany; Div. of Cardiology, Univ. of Washington, Seattle, WA 
161 patients with coronary artery disease and regional wall motion (RWM) 
abnormalities (EF 44 ± 15%) who undenNent viability imaging using Tc-99m 
sastamibi scintigrabhy and PET with FDG were followed for 29 -4- 6 (22-44) 
months. The target region for viability imaging in each patient was categorized 
as predominantly scar (grOup A, n = 90), viable but not compromised (B, n = 
26), or ischemically jeopardized myocardium ((3, n = 45) in regions considered 
for revaScularization. 63/90 patients in group A were treated medically (group 
A1), and 27 were revascularized (A2). Revascularization in group B and C 
was performed in 81% (B2) and 80% (C2). Cardiac (CE) events during 
follow-up were defined as cardiac death, infarction, late revascularization, 
or resuscitation. Improvement of angina pectods according to the C.C.S- 
classification (CCS+) at foUow-up was defined as change >_. 1 grade. RWM 
was analyzed sedally using the centerline method in 65/84 patients with 
coronary revascularization and follow-up angiography after 6 4-1 months. A- 
RWM represents the change of RWM from baseline to follow-up angiography 
expressed in SD of a normal reference population. 
Group(n) A163) A2(27) B1(5) B2(21) C1(9) C2(36) 
CE (%) 17 18 20 9 22 O* 
CCS+ (%) 25 63t 0 76 11 69* 
zIRWM -0.1 ± 0.8 0.1 d: 0.4 1.1 ~ 0.7'* 
l"p < 0.05 vs. A1, *p < 0.05 vs. C1, **p < 0.01 vs. A2 and B2 
Patients revascularized ue to symptoms despite evidence for scar tissue 
improved clinically without change of RWM and no reduction of CE. Patients 
with preoperative ischemic tissue by viability imaging benefited most with 
regard to function, symptoms, and events. Thus, viability imaging using 
sastamibi and FDG provides clinically important information for treatment 
planning end prognosis. 
11:00 
~ 1-123 Iodophenylpentadecanoic Acid (IPPA) 
Metabolic Imaging Predicts Improvement of Global 
Left Ventricular Function After Coronary 
Revsscularization 
Marie S. Verani, Raymond Talllefer, John J. Mahmafian, Zuo-Xiang He, 
Cesars Oriandi, Ami S, Iskanddan for the IPPA Study Group. BaylorCollege 
of Medicine, Houston, TX 
We assessed whether viability assessment by IPPA metabolic imaging prior 
to coronary revascularization (CABG) may assist in guiding therapy in pa- 
tients (pts) with severe left ventricular (LV) dysfunction. As part of the mul- 
ticenter IPPA viability trial, a total of 188 pts with ischemie cardiomyopethy 
scheduled for CABG were studied by rest-redistribution IPPA tomography. 
Radlonuclide ventdculography was performed before and 6-8 weeks after 
CABG. IPPA distdbution as well as global and regional LV function were 
evaluated in a blinded fashion. 
Results: The study was completed by 138 pts (78,4%). Death occurred in 
6 Its (8.2°/,) after CABG, The mean ejection fraction (EF) was 33.4 :l: 12,5% 
prior to CABG and 36.5 :l: 12,9 pest CABG (p < 0.001). An EF improvement 
> 10 units was obsewved in 16,80/= and > 5 units in 29,60/= of lots after CABG. 
Initial analysis of rest-redistribution SPECT IPPA images showed that IPPA- 
viable myocardlum (normal IPPA uptake or presence of redib~HI0ution) was 
75% accurate in predicting EF improvements > 10%. Deterioration of LV 
function (EF decrease > 5%) occurred in 12% of pts, a likely reflection of 
perioperatlve infarction. 
Conclusions: Significant improvement ofLV-EF occurs in about one-third of 
pts with ischemlc cardiomyopalhy undergoing revascularization. Substantial 
enhancement of LV-EF can be predicted by IPPA metabolic imaging. This 
potentially enhanced ~oninvaslve viability assessment may help identify the 
lots most likely to benefit from CABG, 
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~ ' -~ Myocardial Tc-99m Ssstamibi Activity Predicts 
Recovery of  Function After Coronary Bypass 
Surgery: Correlation With Hlstopcthology 
Habib A. Dakik, Donald G. Weiibeecher, Jimmy F. Howell, Rafaal Espada, 
Gerald M. Lawde, Zuo-Xiang He, Pedyanan Vaduganathan, John 
J. Mahmadan, Marie S. Vereni. Baylor College of Medicine, Houston, TX 
The use of Tc-09m sestamibi for assessing myocardial viability remains con- 
troversial, Accordingly, we performed resting gated radionuclide angiegraphy 
(RNA) and sastsmtbi single photon tomogrsphy (SPECT) within 48 hours be- 
fore coronary artsw bypass grafting (CABG) in 17 patients with abnormal 
wall motion and a mean ejection fraction of 42%. During CABG, transmural 
myocardial biopsies were obtained, fixed and stained for morphometdc anal- 
ysis. RNA was repeated 8 weeks later. In the RNA study, the left venfficle 
was divided into 10 segments and the wall motion scored as normal, mildly 
hypokinetic, moderately hypokinetic, severely hypokinetlc, and akinetic. See- 
tamibi count activity was quantified using computer-derived polar maps. A 
total of 22 segments were bfopsied (6 aklnetic, 3 severely hypokinetic, 3 
moderately hypokinetic, 5 mildly hypokinetic, and 5 normal). There was a 
strong inverse correlation between extent of histolOgic fibrosis (assessed by 
computerized microscopy of trichrome-stained myocardlum) and sestamibi 
activity (r : -0,86, p < 0.001). Nine of 17 (53/0) biopsied segments with 
abnormal wall motion improved their function after CABG, The mean % fibro- 
sis was significantly lower in segments with, than in those without, improved 
function (8 + 5°/, vs 31 :t: 14%, p :  0.002). Sestami~i count activity was sig- 
nmu~,-.tly higher in segments with, than in those without, improved function 
(81 :l: 5% vs 53:1: 15%, p < 0,001). Thus. sestamibi myocardial activity is 
strongly con'elated to extent of myocardial fibrosis and predicts recovery of 
function after CABG. 
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~ Effect of  Preoperative Viability on Pad- and PET 
Postoperative Risk 
Felix Haas, Christoph H~hcel, Fdtz Sebaning, Hans Meisner, 
Markus Schwaiger, Deutsches Herzzentrum MOnchen, Munich, Germany: 
Technische Universitdt MOnchen, Munich, Germany 
Patients (pts) with coronary artery disease and marked LV-dysfunction have 
increased pert- and postoperative morbidity and mortality. In order to bal- 
ance the operative risks and long term benefits associated with CABG, it is 
important o identify pat. who will benefit from CABG. The aim of this study 
was to examine whether the determination of tissue viability using Positron 
Emission Tomegraphy (PET) may improve patient selection with consecutive 
decreased pert- and postoperative complications. Thus far, we have studied 
49 pts. with 3-vesSel disease and marked LV-dysfunc~ion who underwent 
CABG. Of these patients, 24 were selected based on clinical status and 
angiogmphie data (group A), while 25 also underwent preoperative PET 
imaging (group 13). In group B, 8 of the pts. were previously declined for 
CABG based on clinical status or angiographic data. 
Group A (no PET) Group B (PET) 
Congestive heart failure 45% 60% 
Ejection fraction (%) 29.9 4- 4.8 28.3 ..~ 5.0 
LVedP (mmHg) 20,3 ± 9.5 20.0 ± 11.3 
Catecholamines postop. 95.5% 75% 
Low-output-syndrome 18,2% 0% 
postop. ICU-days 5.9 -4. 5,7 3.2 ± 1.4 
Readmlttance to ICU 13.6% 4,0% 
Hospital mortality 12.5% 0% 
The results suggest that pts with preoperative PET viability study had 
decreased pert- and postoperative complications compared to those without. 
Therefore, preoperative PET viability study may provide unique information, 
which may lead to more appropriate selection of patients for CABG. 
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~']  Comparison of Thallium-201 Rest-Redistribution 
SPECT and FDG SPECT in Predicting Functional 
Recovery After Revsscularizatlon 
Jeroan J. Box, Jan H. Cornel 1 Frens C. Visser, Peele M. Fioretti 1, 
Arthur van Ungen, Cees A. Vissero Free University Amsterdam, 
Netherlands; 1Academic Hospital Rotterdam, Netherlands 
The aim of the study was to compare in the same patients (n : 24), FDG 
SPECT and TI-201 rest-redistribution (RR) to predict functional recovery after 
revascoiedzation. Regional myocardial function was evaluated before and 3 
months after revascularizefion with echocardiogmphy, using a 13-segment 
model and a 4-grade scoring system. The patients underwent TI-201 RR 
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SPECT and FDG SPECT on the same day; the early 1"1-201 image obtained 
in the RR protocol was also used as a perfusion study for comparison with 
FDG SPECT. The SPECT data were analyzed semiquantifatively using cir- 
cumferential count profiles, and displayed in polar maps (13 segments). For 
the FDG/TI-2Ol SPECT approach, segments were classified as viable when 
showing normal perfusion or > 7% increased FDG uptake in perfualon de- 
fects (mismatch). For 1"1-201 RR SPECT, cdteda for viability were both the 
percentage of TI-201 uptake and reversibility of defects on the redistribution 
image. Of 312 analyzed segments, 113 had abnormal wall motion at baseline 
and 106 were revasculadzed. Recovery of function was observed in 36 seg- 
ments, whereas 70 segments did not improve. FDG/TI-201 SPECT showed 
sensitivity of 86% (31/36) and a specificity of 77% (54/70) to detect functional 
recovery. TI.201 RR SPECT had a sensitivity of 78% (28/36) and a speci- 
ficity of 59% (41/70). Stepwise logistic regression showed that FDG/TI-201 
SPECT was the single best predictor for functional recovery after revascutar- 
ization. In conclusion, the data suggest that FDG/TI-201 SPECT is superior 
over TI-201 RR SPECT in the identification of segments capable to improve 
in function after revascularization. 
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Video Imaging of Atrial Fibrillation and Defibrillation 
in the Isolated Langendorlf-Perfueed Sheep Heart 
Richard A. Gray, Gregory M. Ayers 1 Josd Jalife. SUNYHealth Science 
Center at Syracuse, NY; 1 InControl, inc, Redmond, WA 
The effects of dstibrillatory shocks on the organization of "electrical activity 
during atrial fibdllation (AF) have not been prsvioualy studied. In addition, the 
reason why some shocks fail and others are successful remains unclear. We 
have studied the events that precede, accompany and follow the application 
of successful, as well as unsuccessful atrial defibriltatory shocks. To this 
aim, we have used h=gh resolution video imaging to record transmembrane 
potentials imultaneously from over 20,000 sites on the epicerdial surface of 
the right and left atrium of the Langendorff-perfused sheep heart (sampling 
rate was either 120 or 240 fremes/soc). We constructed isochrone maps 
dudng sinus rhythm and during AF, as well as following shocks applied by 
a programmable atrial defibdltator. During AF, complete reentrant circuits 
were never observed for more than one beat. In addition breakthrough pat- 
terns of activity were often seen. These results indicate that AF is not a 
two-dimensional phenomenon, but involves transmural propagation. Bipha- 
sic shocks (1.2 ± 0.6 J; n = 6) were delivered through electrodes placed 
in the right atrium and the coronary sinus. These shocks depolarized all 
epicardial regions of the atria and resulted in four types of responses: 1) 
immediate cessation of epicardial activity, 2) a single post-shock activation, 
3) organized activation for 0.8-1.5 seconds followed by termination, end 4) 
organized activity followed by degeneration back into AR Types 2-4 involved 
a quiescent period lasting 110 4- 28 ms immediately following the shock, then 
an activation sequence similar to those observed during sinus rhythm. The 
first cycle length after the shock for types 3 and 4 (170 4- 36 ms) was longer 
than during AF (144 ± 33 ms), These results indicate that the shock de- 
polarized the entire atrial epicardial surface followed by a quiescent peddd 
after which organized activation emanated from the sinoetdal pacemaker 
region. These results are consistent with the "upper limit of vulnerabil~" 
hypothesis. 
1 0:45 
~ I s  It Safe to Deliver Internal Atrial Defibrillation 
Shocks During Single Vessel Myocardial Ischemla? 
Xavier Gonzalez, Gregory M. Ayers, Marina B. Ilina, Darrell O. Wagner, 
William A. Slmkman, Clif A. Alfemess, InControl Inc. Redmond, WA 
Previous work has shown delivery of synchronized low energy Intemal atrial 
defibrillation shocks to terminate atrial fibflllation. We tasted the safety of this 
procedure in association with single vessel myocardial ischemia (SVMI) and 
re-perfusion. 
Methods: In six isofluorane anesthetized sheep (53 4- 9 kg) two leads each 
with a 6 cm distal shocking coil were positioned, one in the coronary sinus 
and one in the right atrium. A bipolar pacing lead was positioned at the right 
vantricular apex for shock synchronization. An atrial defibrillation threshold 
(ADFT) was determined before SVMI. A balloon angtoplasty catheter was 
inflated to occlude the circumflex (CX) artery. Each minute after inflation, 
AF was induced and a shock was delivered at ADFT, two times ADFT if 
the AF persisted and a 300 V shock independent of AF termination. The 
procedure was continued for 15 minutes or until severe ischemia related 
arrhythmlas or hemodynamic hanges were seen. When the balloon was 
deflated, shocks were delivered for the same length of time. After electrocar- 
diographic and hemodynamic recovery, the procedure was repeated in the 
left anterior descending (LAD) artery. Results: 
Groups N # Shocks in AF % Success # Shocks in NSR 
CX inflated 6 76 57 47 
CX deflated 6 44 48 35 
LAD inflated 5 41 49 27 
LAD deflated 5 30 77 31 
A total of 331 shocks were delivered uring SVMI and re-pedusion. None 
of these shocks produced ventricular tschycardia or fibrillation. AF was ter- 
minated in 63% of episodes. Three episodes ~f VF no~, associated with 
shocks were seen immediately after balloon deflation. Conclusions: In this 
model, SVMI does not appear to negatively impact he safety of iofemal atrial 
detibdUation. 
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~ Safety of  Atrial Defibrillation: The Importance of 
Pre-Shock R-R Intervals and the Risk of Premature 
Ventflcular Contractions 
Huagi Li, John Hare, Kashof Mughal, David Krum, Edward T. Keetan, 
Michael BiehL Sanjay Deshpande, Mohammed Jazayeri, Masoed Akhtar. 
Sinai Samaritan Medical Center~St. Luke's Medical Center, Milwaukee, Wl 
Premature ventricutar complexes (PVC) are not uncommon in patients with 
atrial fibrillation (AF). The risk of ventricular tibfillation (VF) induction by 
atrial defibrillation shocks synchronized or coupled with a PVC remains 
unknown and is a great concern for the potential application of implantable 
atrial defibrillators. We determined the safety of internal atrial detibtillation 
shocks (0,8--3.0 J, 3/3 ms biphasic) during AF by selectively synchronizing 
or coupling the shock with the short R-R intervals (< 300 ms) of normal 
QRS complexes and simulated PVCs respectively. AF was produced by 
chronic atrial pacing (400 beats/rain x 4 weeks) in 11 dogs. The short R-R 
interval was selected using a colaputsr system at the baseline and during 
isoproterenol infusion (2 meg/rain). Of the 872 shocks with pre-shock R-R 
interval < 300 ms (243 ± 19 ms), not one induced VF in any dog. However, 
when e shock was synchronized with simulated PVCs of various coupling 
intervals (normal QRS-shock coupling), VF was induced in all dogs. The 
longest normal QRS-PVCIshock interval at VF induction was 186 ± 33 ms 
(145-270) and the VF induction window ((he dic.Hofic inha~ral during which 
VF was inducible) was 34 4-11 ms (20-60). When a shock of various timing 
fuliowed a preceding PVC (PVC-shock coupling), VF was induced over a 
much wider time window (34 4- 11 vs 124 + 27 ms, p < 0.01) in all dogs. 
The longest shock coupling interval (PVC-shock interval) at VF induction was 
extended from 186 4- 33 to 270 • 30 ms (range 220-320, p < 0.01). 
Conclusions: (1) Synchronized atrial defibrillation is safe during AF with 
short R-R intervals if the QRS are all normal. (2) TO avoid synchronizing a
shock with a PVC and the QRS complex immediately following the PVC may 
further improve the safety of internal atrial defibrillation. 
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~ 7  Which Patients Do Benefit From an Implantable 
Atrial Deflbdllator? 
Wemer Jung, Dietrich Pfeiffer, Christian Wolpart, Luciano Pizzulli, 
Wolfgano Fehske, Burghard Schumacher, Thorsten Lewalter, 
Heyder Omran, Thomas Korte, Bemdt LQdedtz. Department of Cardiology 
University of Bonn, Bonn, Germany 
F.xtemal cardioversion has been an effective and safe method for termi- 
nation of atrial fibrillation. Low-energy endocardial cardioversion has been 
suggested as an alternative approach. We report our experience with inter- 
nal atrial defibrillation i  11 consecutive patients (lOtS) with paroxysmal (n = 
4 patients) or chronic (11 = 7 patients) atrial f'd~dltatian. Biphasic shocks were 
synchronized with the R wave and delivered between transvenous catheters 
located in the right atrial appendage and the corenary sinus. The energy of 
the initial shock was 0.5 J and incremented by 0.5 J steps up to a maximum 
of 5 J, Thereafter epeated shocks were delivered with 5 J increments until 
successful conversion. All patients were asked to report pain perception after 
each shock delivery. 
Results: 4 patients uffered from lone atrial fibrillation and 7 patients had 
a structural heart disease. Mean left atrial diameters were 45 -~ 4 ram. 
Duration of atrial fibrillation tasted from 5 days to 450 days (mean 180 4- 
130 days), internal atrial defibrillation was effective in all patients, The mean 
atrial defibrillation threshold was 9.6 4- 6.8 J (range from 0.5 J to 20 J). No 
ventdcular arrhythmias were induced and no other complications occurred. 8 
